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Appendix O. Wastewater treatment plant ( WWTP) effluent
temperature and heat loading analysis.

Table O-1. Kooskia WWTP effluent temperature (°C) which would increase
receiving water temperatue by 0.3 °C when the receiving water
meets the salmonid spawning temperature criteria.

SF CWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.015 0.02 0.03 0.04 0.05

100 509.3 384.3 259.3 196.8 159.3
200 1009.3 759.3 509.3 384.3 309.3
300 1509.3 1134.3 759.3 571.8 459.3
400 2009.3 1509.3 1009.3 759.3 609.3
500 2509.3 1884.3 1259.3 946.8 759.3
600 3009.3 2259.3 1509.3 1134.3 909.3
700 3509.3 2634.3 1759.3 1321.8 1059.3

Incremental heat load (million BTU/day) added by effluent, based on effluent
and receiving water temperature in table above.

SFCWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0015 0.02 003 004 008
100 72.83 72.84 72.87 72.90 72.93
200 14561 145.62 14565 | 14568 | 14571
300 218.39 218.41 218.44 | 218.47 | 218.50
400 291.18 291.19 291,22 | 29125 | 291.28
500 363.96 363.98 364.00 | 364.03 | 364.06
600 436.74 436.76 436.79 | 436.82 | 436.85
700 509,53 50954 | 50957 [ 50960 | 509,63
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Table O-2. Kooskia WWTP heat loading if effluent temperature is capped at 23
°C when the receiving water meets the salmonid spawning
temperature criteria.

SF CWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.015 0.02 0.03 0.04 0.05_|

100 23.0 23.0 23.0 23.0 23.0
200 23.0 23.0 23.0 23.0 23.0
300 23.0 23.0 23.0 23.0 23.0
400 23.0 23.0 23.0 23.0 23.0
500 23.0 23.0 23.0 23.0 23.0
600 23.0 23.0 23.0 23.0 23.0
700 23.0 23.0 23.0 23.0 23.0

Incremental heat load (million BTU/day) added by effluent, based on capping
effluent temperature at 23 C, and receiving water temperature in table above

SFCWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.015 0.02 0.03 0.04 0.05_|
100 2.04 2.72 4.08 5.43 6.79
200 2.04 2.72 4.08 5.43 6.79
300 2.04 2.72 4.08 5.43 6.79
400 2.04 2.72 4.08 5.43 6.79
500 2.04 2.72 4.08 5.43 6.79
600 2.04 2.72 4.08 5.43 6.79
700 2.04 2,72 4,08 543 6.79
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Table O-3. Stites WWTP effluent temperature (°C) which would increase
receiving water temperature by 0.3 °C when the receiving water
meets the salmonid spawning temperature criteria.

SF CWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
100 759.3 384.3 259.3 196.8 159.3 134.3 116.4 103.1
200 1509.3 759.3 509.3 384.3 309.3 259.3 223.6 196.8
300 2259.3 1134.3 759.3 571.8 459.3 384.3 330.7 290.6
400 3009.3 1509.3 | 1009.3 759.3 609.3 509.3 437.9 384.3
500 3759.3 1884.3 | 1259.3 946.8 759.3 634.3 545.0 478.1
600 4509.3 2259.3 | 1509.3 | 1134.3 909.3 759.3 652.2 571.8
700 5259.3 26343 | 17593 | 13218 | 1059.3 884.3 759.3 665.6

Incremental heat load (million BTU/day) added by effluent, based on effluent and receiving water temperatue
in table above.

SF CWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
001 0.02 0.03 004 0.05 0.06 0.07 0.08
72.81 72.84 72.87 72.90 72.93 72.96 72.99 73.02

145.60 14562 | 14565 | 14568 | 14571 145.74 | 145.77 || 145.80
218.38 21841 | 21844 | 21847 | 21850 21852 || 21855 || 218.58
291.16 201,10 | 20122 | 29125 | 29128 29131 || 291.34 || 291.37
363.95 363.98 | 364.00 | 364.03 | 36406 364.09 || 364.12 || 364.15
436.73 436.76 | 43679 | 43682 | 43685  436.87 | 43690 (| 436.93
50051 50054 | 50957 | 50960 | 50963 50066 || 50069 || 500,72
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Table O-4. Stites WWTP heat loading if effluent temperature is capped at 23°C
when the receiving water meets the salmonid spawning
temperature criteria.

SFCWRflow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
001 0.02 003 0.04 0.05 0.06 0.07 0.08
100 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
200 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
300 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
400 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
500 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
600 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
700 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0

Incremental heat load (million BTU/day) added by effluent, based on capping effluent temperature at 23 C,
and receiving water temperature in table above.

SFCWR flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
001 0.02 0.03 0.04 0.05 0.06 0.07 008 |

100 1.36 2.72 4.08 5.43 6.79 8.15 951 1087
200 1.36 2.72 4.08 5.43 6.79 8.15 9.51 10.87
300 1.36 2.72 4.08 5.43 6.79 8.15 9.51 10.87
400 1.36 2.72 408 543 6.79 8.15 951 1087
500 1.36 2.72 4.08 5.43 6.79 8.15 9.51 10.87
600 1.36 2.72 4,08 5.43 6.79 8.15 951 10.87
700 1.36 272 4,08 543 6.79 815 951 1087
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Table O-5. Grangeville WWTP effluent temperature (°C) which would increase
receiving water temperature by 0.3 °C when the receiving water
meets the salmonid spawning temperature criteria.

Threemile Creek
V\j\l/c\)/VTvPa(l;)S'(\;Z|| WWTP Effluent Discharge (cfs)
(cfs)
04 1 15 2 25
0.1 9.3 9.3 9.3 9.3 9.3
1 9.5 9.4 9.4 9.3 9.3
3 9.9 9.5 9.5 9.4 9.4
5 10.2 9.7 9.6 9.5 9.5
7 10.6 9.8 9.7 9.6 9.5
9 11.0 10.0 9.8 9.6 9.6
10 11.2 10.1 9.8 9.7 9.6

Incremental heat load (million BTU/day) added by effluent, based on effluent
and receiving water temperature in table above.

Threemile Creek
mpasst\;:” WWTP Effluent Discharge (cfs)
(cfs)
04 1 15 2 2.5
0.1 1.24 2.98 4.44 5.90 7.35
1 1.89 3.64 5.09 6,55 8.01
3 3.35 5.09 6.55 8.01 9.46
5 4.80 6.55 8.01 9.46 1092
7 6.26 8.01 9.46 10.92 12.37
9 772 946 1092 12.37 13.83
10 8.44 10.19 11.65 13.10 14.56
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Table O-6. Elk City WWTP effluent temperature (°C) which would increase
receiving water T by 0.3 °C when the receiving water meets the
federal bull trout temperature criteria.

Elk Creek flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.01 0.02 0.03 0.04 0.05 0.1 0.15 0.2

3 31.8 20.6 16.8 14.9 13.8 11.6 10.8 104
5 46.8 28.1 21.8 18.7 16.8 13.1 11.8 11.2
10 84.3 46.8 343 28.1 243 16.8 143 131
15 121.8 65.6 46.8 374 318 20.6 16.8 14.9
20 159.3 843 59.3 46.8 393 243 193 16.8
25 196.8 103.1 718 56.2 46.8 28.1 218 18.7
30 2343 1218 | 843 65.6 54.3 318 243 20.6
35 271.8 140.6 96.8 749 618 35.6 26.8 224

Incremental heat load (million BTU/day) added by effluent, based on effluent and receiving water
temperature in table above.

Elk Creek flow

above WWTP WWTP Effluent Discharge (cfs)

outfall (cfs)

001 0.02 0.03 004 0.05 01 015 02

3 221 224 227 230 233 247 262 277
5 367 370 373 376 378 393 408 42
10 731 734l 737 7.39 742 757 772 786
15 1095 1098 11.00 1103 11.06 11.21 11.35 11.50
20 1459 1461 1464 14671 1470 1485 1499 15141
25 1822 1825 18.28 18.31 1834 1849 1863 1878
30 2186 2189 2192 219 2198 2213 2227 224
35 2550 2553 2556 2559 2562 2577 2591 26.06
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Table O-7. Elk City WWTP heat loading if effluent temperature is capped
at 23°C when the receiving water meets the federal bull trout
temperature criteria.

Elk Creek flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.01 0.02 0.03 0.04 0.05 0.1 0.15 0.2
3 23.0 20.6 16.8 14.9 13.8 11.6 10.8 104
5 23.0 23.0 21.8 18.7 16.8 13.1 11.8 11.2
10 23.0 23.0 23.0 23.0 23.0 16.8 14.3 13.1
15 23.0 23.0 23.0 23.0 23.0 20.6 16.8 14.9
20 23.0 23.0 23.0 23.0 23.0 23.0 19.3 16.8
25 23.0 23.0 23.0 23.0 23.0 23.0 21.8 18.7
30 23.0 23.0 23.0 23.0 23.0 23.0 23.0 20.6
35 23.0 23.0 23.0 23.0 23.0 23.0 23.0 22.4

Incremental heat load (million BTU/day) added by effluent, based on capping effluent temperature at 23 C,
and receiving water temperature in table above.

Elk Creek flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.01 0.02 0.03 0.04 0.05 01 015 0.2

3 13 2.24 227 2.30 233 247 2.62 277
5 1.3 27 373 376 378 393 408 42
10 13 27 408 543 679 757 772 78
15 1.36 2.72 4.08 543 6.79 11.21 11.35 1150
20 13 27 408 543 679 1359 14.99 15.14|
25 1.36 27 4,08 543 6.79 1359 18.63 18.78
30 13 27 408 543 679 1359 2038 2242
3 13 27 4,08 543 679 1359 2038 26,06
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Table O-8. Red River Ranger Station effluent temperature (°C) which would
increase receiving water temperature by 0.3 °C when the receiving
water meets the federal bull trout temperature criteria.

SF Red River flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)

0.002 0.004 0.006 0.008 0.01 0.02
5 196.8 103.1 71.8 56.2 46.8 28.1
10 384.3 196.8 134.3 103.1 84.3 46.8
20 759.3 384.3 259.3 196.8 159.3 84.3
30 1134.3 571.8 384.3 290.6 234.3 121.8
40 1509.3 759.3 509.3 384.3 309.3 159.3
50 1884.3 946.8 634.3 478.1 384.3 196.8
60 2259.3 1134.3 759.3 571.8 459.3 234.3

Incremental heat load (million BTU/day) added by effluent, based on effluent and
receiving water temperature in table above.

SF Red River flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)
0.002 0.004 0.006 0.008 0.01 0.02
5 3.64 3.65 3.66 3.66 3.67 3.70
10 7.28 7.29 730 7.30 731 7.34
20 14.56 14.57 14.57 14.58 14.59 14.61
30 21.84 21.85 21.85 21.86 21.86 21.89
40 29.12 29.12 29.13 29.14 29.14 29.17
50 36.40 36.40 36.41 36.41 36.42 36,45
60 43,68 43,68 43,69 43,69 43,70 437
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Table O-9. Red River Ranger Station WWTP heat loading if effluent
temperature is capped at 23 °C when the receiving water meets the
federal bull trout temperature criteria.

SF Red River flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)

0.002 0.004 0.006 0.008 0.01 0.02
5 23.0 23.0 23.0 23.0 23.0 23.0
10 23.0 23.0 23.0 23.0 23.0 23.0
20 23.0 23.0 23.0 23.0 23.0 23.0
30 23.0 23.0 23.0 23.0 23.0 23.0
40 23.0 23.0 23.0 23.0 23.0 23.0
50 23.0 23.0 23.0 23.0 23.0 23.0
60 23.0 23.0 23.0 23.0 23.0 23.0

Incremental heat load (million BTU/day) added by effluent, based on effluent and
receiving water temperature in table above.

SF Red River flow
above WWTP WWTP Effluent Discharge (cfs)
outfall (cfs)

0.002 0.004 0.006 0.008 0.01 0.02
5 0.27 0.54 0.82 1.09 1.36 2.72
10 027 054 082 1.00 1.36 272
20 0.27 0.54 0.82 1.09 1.36 2.72
30 027 Q.54 0.82 1.09 1.36 2.72
40 0.27 0.54 0.82 1.09 1.36 2.72
50 027 054 082 1.09 1.36 2.72
60 027 0.54 0.82 1.09 1.36 2.72
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